Oxidative stress in neonates: evaluation using specific biomarkers.
Increased oxidative stress has been implicated in pathogenesis of serious diseases in neonates. We measured urinary levels of 8-hydroxy-2'-deoxyguanosine (a marker of oxidative DNA damage), acrolein-lysine adduct (a marker of lipid peroxidation and oxidative protein damage), and nitrite/nitrate (a marker of endogenous nitric oxide formation) in one-month-old neonates to examine the status of oxidative stress and its relationship to the degree of prematurity and clinical condition in neonates. Study subjects comprised three groups: healthy term neonates, clinically stable preterm neonates requiring no supplemental oxygen, and clinically sick preterm neonates requiring supplemental oxygen and ventilator support. Urinary levels of 8-hydroxy-2'-deoxyguanosine and acrolein-lysine adduct were significantly higher in sick preterm neonates than those of stable preterm and healthy term neonates. In the sick preterm group, neonates developing active retinopathy showed significantly higher levels of acrolein-lysine adduct than the other neonates without retinopathy. There were no significant differences in both urinary markers of oxidative stress between stable preterm and healthy term neonates. The urinary nitrite/nitrate levels were not significantly different among the three groups, suggesting no difference in endogenous nitric oxide formation. Collectively, these results provide evidence of augmentation of oxidative damage to DNA, lipids and proteins, especially in clinically sick preterm neonates.